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Abstiaci of KR1 003589388 

PURPOSE: A manuf^cturfng metiiod of hot and cold rollBd slalnlsss steel sheet Is provided to improve wealherabiUy of the weldtng part tPjf adding one or mora 
elementa of Mo. T1. Nb. V and 6 to an existing STS 304 steel product containing high content of ntrogen and peitormlng conUnuous annealing heat tfeabnent on the 
steel product. CONSnriTUTiON: The manufacturing method of stainless steel sheet vvhose welding part has superior weatherabllty comprises the steps of hot ralilng 
the stainless steel slat> after casUrtg starless steel which contains a steel product comprising 0.01 to 0.07 wt% of C, 1 .0 wt.% or lass of 51. 1 .5 wt.% or less of Mn. 
0.04 wt.% or less of P. 0.005 wt.% or lass of S. 0.5 wt.% or less of Cu. 7 to 10 wt.% of Nl. 16 to 20 wl% of Cr. 0.10 to 0.25 wt.% of N and a balance of Fe as basic 
constituents, and to wtilch one or more elements selected from 0.1 to 1.0 wl.% of MO, 0.01 to 0.1 wt.% otJl. 0.01 to 0.40 wt% ofNb. 0.01 to 0.50 wt.% of V and 
0.0010 lo 0.0050 wt.% of B are added; and adjustfng an average crystal partlcto size to 15 micrometers or less by cooling the heat treated steel product at a cooling 
speed of 15 to 40 deg.C/sec after heat treating the hat rolled steel product in the annealing temperature range of 900 to 1 200 deg.C for an annealing Ume of 20 
seconds or less. The manufacturing method of stainless steel sheet whose welding part fias superior weatherabiny comprises the steps of hot ralilr^. the stainless 
steel slab after casUng stainless steel which contains a steel product comprising 0.01 to 0.07 wt.% of C. 1 .0 wl% or less of SI. 1 .5 wt.% or less of Mn. 0.04 wt.% or less 
of P. 0.005 wt.% or less of S. 0.5 wt.% or less of Cu. 7 lo 1 0 wL% of Nl. 1 6 lo 20 vrt.% of Cr. 0.1 0 to 0.25 wt.% of N end a balance of Fe as basic consUtaients. and to 
which one or more elemente selected from 0. 1 to 1 .0 wl.% of MO. 0.01 to 0. l wt.% of Tl. 0.01 to 0.40 wt.% of Nb. 0 01 lo 0.50 w1.% of V and 0.0010 to 0.0050 wt.% of 
B are added: cold roling the steel product Ihe anneaing heat treated steel product alter anneafng heat treating the hot rotled steel product in the temperature range of 
900 to 1200 deg.C: and adlusUng an average crystal particle sizelo 15 micrometers or less by cooling the heal treated sleel product at a cooling speed of 15 to 40 
deg.C/sec after heat treating the cold roled steel product In the annealing temperature range of 900 to 1200 deg.C Ibr an anneaing time of 20 seconds or less. 



Data supplied from the esp@cenef database - Woridwide 



ioeived at the EPO on Apr 18. 2008 14:1 4:21 . Page 4 of 35 



J7/04/2008 17.10 



I8A>4/2008 13:43 



02-20404638 



Maccafli e PezzoG 



PAGE 5/35 



10- 0358938 

(19) c:Ht^eJ^^§4^(KR) 
(12) S^^eH§M(B1) 

(51) . Int. a. 6 (45) 20031^01^24^ 

C22C 38/42 (11)MeiS. 10- 0358938 

(24) m^iin 2002^10^16^ 



(21) mfi'i^s. 

(22) §€jSJX|- 



10- 1995- 0035492 
1995^10^14^ 



(65) §78^2. 
(43) §7HSJ^ 



^1997- 0021352 
19974^05^28^ 



(73) ^Mfi^ 
(72) tfa^ 

(74) OIBI^I 



(54) SS¥a|LH#.-ao|^^S-^EiISL!£|>ix?l5fo|7:^|2£?/a 



e 715 STS 304 2^^08 JigritS 7lSOS l&*Sfal gBlMS. E|E^fe. u|£S. UWS M€§ IS 0|^ 

o|cf. 



S S^Se C 0.01- 0.07%. si 1.0%O|St-, Mn 1.5%0|^K p. 0.04%0|S^. S 0.005%0|S|^, Cu 0.5%0|SK N 

i 7- 10%. Crie- 20%, N 0.10- 0.25%. U|0^7:|7^ FeS. 0|^0^3^|fe ?fXHS 7|e^eo£ Olofl M6 0.1- 

1.0%. Ti 0.01- 0.1%. Nb 0.01- 0.40%, V O.Oi- 0.50%. B 0.0010- 0.0050%S IS 0|^ ti^^ iiiEfloiB|>i?,'- 

m n^t^oi ?3L^g^ee soo- i2oo°csi 4:es£^^<HiAH ±EMum 2o± oms. ^oi s3*^ei& ^. is- 40 
•asecfii yfzf^ss yi2t8foi isim o|s^s 5;© «^gos gi-ji. co.oi- 6.07%, 

Si 1.0%0|St. Mn 1.5%0|Sf, p. 0.04%0|tK S0.005%0|SK Cu 0.5%0|SF. Ni 7- 10%, Cr16- 20%, N 0.10- 0.2 
5%. L^•D^7;|7^ PeS Ol^oH^lfe g-XH# 7|S^3S^S a^fStJl, OICHI Mo 0.1- 1.0%. Ti 0.01- 0.1%. Nb 0.01- 0. 

40%. V 0.01- 0.50%. B 0.0010- o.oo50%§ 15 o|^ tT^ff ^aieiei>iSfS ^sstoi goo- iaoo'c 

4i€ssE.^?^o^|A^ ^^Mz}s oms. 'UMam ^, 15- 4o*c/secoj 's^^s.s. y!^f©^o^ se^sijss 
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S 7IS STS 304 2^XH0fl HS^g 7ISOS ff^ftfji SSlMQ. E|E^fe. U|SLS, ti\^B AS SSS 15 01^ 



i32^?,^&2j y!L^2^"^^a goisMi sf7i ?isfoi 'a?i25<2j ^ssa, ^yia^r&'-g Sihssi 
S£ oi^^oi iE|o^ sin SI s?3¥sj 2£5joi ^a^s^£|o^A^ §921 ui^^oi x^s^£|o^ a^sss '^n ^^shfe gxfl 



^^7\ gWiag SHasF7| ^SHAi g I^SoflAHfe B^^Si UJ^-yS §7^A|?|7| ^*HAHfe Sa^cHI 2JS- XJ|7hi3AM| ^ 

ausi ^5^01 <i^x■i|£Jo^ gsuoi aiAii«Mi sit AEiie!Bi>i?^ wi^g^a. 35 xh^isaioa ssasj "iAnmt: a 
4:. oils §e Mo. Ti, Nb. V, ^7moi stn^mm sss^jL. jisoflAH BAlL^s^^ ^*iEisfo4 gga 



^•■71 &^«f7| ^Sf04. & BfSe C0.01- 0.07%. a 1.0%0|Sf. Mn 1.5%0|Sf, P. 0.04%0|«K s 

0.005%0|Sf. Cu O.5%0|.5|. Ni 7- 10%, Cr 16- 20%, N 0.10- 0.25%§ yM'^&S.S. Mo 0.1- 10%. 

Ti 0.01- 0.1%. Nb 0.01- 0.40%, V 0.01- 0.50%. B 0.0010- 0.0050%S lS S^^g^ AflS 
ShO^ «aZh8f?ia- CfS 900- IZOO'CSJ 4iee5£'a*|0i|AH 4:^A|ZhS 20S 0|«^S »fO< 9l*^e|^!• 15- 40'asec2| 



SES-. S SrSS Sir%S C O.OI- 0.07%. si 1.0%0|Sf. Mn 1.5%0|Sf. P. 0.04%0|Sf. S 0.005%O|Sf. Cu 0.5%0| 
Sf. Ni 7- 10%. Cr 16- 20%, N0.10- 0.25%§ 7|S^eoS. ff^Sfjl, Mo 0.1- 1.0%. TI 0.01- 0.1%. Nb 0.01 
- .0.40%, V 0.01- 0.50%. B 0.0010- 0.0050%S IS 0|^ tf^S" ^&ll^S.\^^S XteSfO=l ^ 900- 12 

oo-c ^&&£a*|oiAi 4i&Aizhs 20^ o|sjs s^o^.^^Ha& 15- 4o«c/secsj yjzf^Es yi^tsFo^ sess^ 

£g 15|unO|«^S 2ES«ffe 5!s ^gSS Sffe BH¥ U\^i^O\ Se^Ej|eJB|^2f&fi| rt|2.9,^SJg Xl|St?Cj. 
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cfe 9fii ssng oiAiisFA|9|cn, s^m'^n sa¥2i m^«s tr^Aim. nana o.oi% om9\ sr«fe S7is «i 

?,>A|o<i «ieA|Lfo| noun 3^1^01 sjocH. 0.07% ol4f S7^A|ol|fe B-«§o| S7fsfo< sasl LH-?L«o| «s^a 

o^ B^l^5lt^x| a^ss o.oi- 0.07% t^ss^2^I:^. 
8ii*iH.s 1.0% o|s^s e*ssF«cf. 

pfe cfif OS sxHsfc ^?ii(Hi sa¥ofl aas sja?i7i tmeofl ^s-m, 0.04% ojshs 

Mns. cus SSI ui3^7H?3igoi sisoii chtf o£ ^x^s^oi ss^ai ui^^m a ^►ss o.oos 

Cufe &Sofl o.5%7^x| :n§2^§^^jJ|-oi| ©jsto^ 9SE# S7FA|U3f #a|o<| cH7| S! sfl^ §o<|aH 

SI UI-^^S ^^Mmm. 0.5%0|^ n^S^O^ aiS mo^^ ?t&3i ^^^\*^i^^mit. Red Brittleness)S| ^jeioi 
SA|0« 2f£fo| oj^igg X^S^A|?|oS 3. 0.5%S Xl^f&Ch. 

ai HTii ^^Ai?ixi aoi ui.?^af x^se!«g htii tr^Ai^fe s^iOM, 7% o\^o^m^ s.aH7\ «7| tmg 
(HI sfcf *im 7%s t\9ic^. 10% oI^^oJ ^7^fe ^7n»ofl d|«^o^ ch oi^jai ui-?^^s srsTAia 4^ Kfe ssf^-ehou t 

^«^7| CfflSoil NimS-S 10% OIS^S &SSf22a. 

Cre ©S¥2} fiXflJf oil Uf^^ a' 2^SE.» 4r^A|?fe %lrIiO|CH, 16% 0|Sfo| S7FA|0flfe a^^^ 4" SJal. 2 

0% ^7[^ Ui^^Si S.jH7i 7HOJ i£S^^EHofl tfflSo<| CrSSoi 16- 20%^ &SSfS3cK 

NS 7|X|2E.5|S ?^S^A|54 Lfl:?:^g lf^A|7|[H. D|A||tf llf^^g ^«3^0< XH^SS «lAfltfO=| HXH ^ B^^9\ 

ii# □|A^|s^A|^l[:^. Ntriroi 0.10% o|s^o^|A^fe ^^7|oi ±J!^7^ sioch. 0.25% oi^^& #ofl JLSA|?|7|7^ eeti- 
IN. azhe^SAiofl g^«^s j^as. ^i^^o\ x^s^s^7^ mieoii nsu aj i^i^s 0.10- o.25%s tfs«F«cf. 

Mofe HxH^si SS¥SJ uH^^g sr^i-Al^ife S4:0|0^. 0.1% o|^ S7|-A|oiife uH^^^ S■^A|7'|X|e.^ 1.0% 0|fe^0^1 

-Mfe As*7F &E^«^7l cmgcn sxii5i2j ^^BoiAi 1.0% o|8^7^ unrsisfss MoSifsj ^jpis 0.1- i.o%s essfsa 

Tife SLriieiWolS S«U§ □|A^|S^A^7|i. E|E|.fe- ^SSttgdi- Cr- N)S S^«fo^ UI4-4^S S^Aim. 0.01% 

omAHfe LH^^9i 'sijl 0.10% oi^»-oiwfe ut^^9i ^^±jh7\ s.msioi a oi^si ?f^fi.3^7^ ftj7i cm 

soil Ti ^JiHm 0.01- 0.10%S 

Nb& £>iEl|l40|E aSSJg D|A||S|-A|?|J1, 3SS5tg(Nb- Cr- N)# S^sfcH Ul^^# tr^Al^c*. 0.01 

% o,|«^o^A^fe m-^^ai ft^s.ji7i siai 0.40% oi^^ojiAife ^ch^ ^^isgoi ^^sjoi m^^^g £-si£i x^8^A|7|7| 

ffliecHI NbSfSraj o.oi- 0.40%S £^Ss^9^c:K 

vfe a>iEiiao|E ssu§ aiAiisfAi7iji. dmg- 3§ssf§(v- q-- n)m saeho^ ui^t-as tr^Aigct. 0.01% 
me<Hi vtr^si "a^is o.oi- o.5o%s ess^sjcf. 
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# ?>»X|SfO^ SCf. BOI 0.0050% 0|^ ^7[B\& SJTfl'M^tMfiJ S7^0^| o}tjo^ ^7^|Y^0| ZS5r£|7| [ffl&Oj| 0.0050% 

olsl-s. S^SsFji, bo| 0.0010% o|s^7^ fEje. 'azi7fg^sj Si7l tm&oii eai &S^*I# o.ooio- 0.005 

o%s iy^t\9ick. 

900°C OlSfoj 4l&'i3*^St SSECMlAHfe ojUj 5! o|7j|ofl ^cHSfTll -^agl 1,^S^#. SSfg gfij ■»^ggO| S€H£1X| 8tStJ<, 

i2oo«c oi^oiiAHfe ?isuoi ^al3s^!£|o^A^ ui-?-^^© t«go« &^s<HiAHfe 900- izoo'cs sssfssa. 

^ "^^^S^F 15X;/sec O|«F0flAHfe ^*HB|5S&^ ^£71- i=e^ S«|5^ej 7^*|7^ aJJl. 40'C/se 

c o|^^oflA^fe ssn DWjsffj^^oi is^£^o^ ch oi^oj Jti!^7^ a7i cmsoii e a^soiiAife "^zf^soj ^^ii 15- 40 



^ S¥ ieoi geioi ^s.^^oi 2B7^ms.m. g^aat gf§ioi 2014- duii nnish j^mm 



^71 2B7H|$§ A^gsFfe S^olfe xflssS^ ZSSaQ(Skin Pass)# «^o^ aSSeiS V^M^omd. §S.^3.S. 

MoF £i^?zEg2j oieh# gfiAia^fe LHstis-iMgai s^oflfe :iteieiei^axH# A^#«^o^o^ «hfecii. oi iai 

oilfe ZESif?^(Skin Pass)g 7H*J 2B«IS# AfS5f<Hot ©cK . 

st^, 3chs*foj HUf^ oHgofl Aio^7F * e^x|7l 7js§^s ±no^^ 203giss A^ss^7^u -^s duu g^^^soi 

SISHAH 2r<ye Dull Finish MB^c^. 

asijssj ^Eiieiai^iiiasi ss^s. ezh sy seesi oi5Js sire- 5J«>i sish 

AH ^ir 4^ 71- tie 2&«o£AM ^SSAjoll ^^lloj Q^xflS^^ %!^, 04S Mo, Ti. Nb, V, BS 

©c^. ^ysreAii -dJ^^re^si ^lezsmsAife ^i&Aioii s^'chah ahssusi 01 «4wijEjfe uze &ai 

4lA|0fl 
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e^Wll 1.0mm7^ 

s 22f 2^01 4i&saos a*^al«to^ Aw«i-«a. 

01 #80£i ^^s^i^^ote ssmsas eaFstJi, 55%fli Si^sfss. yiLfa^^efji ssgresjsi 

scH, yiz^&^e #6oox^^ss aoFs- §@ A^ss^22c^. 

Si 1 b|ijl?^j!^ a-gs^si stsr^s 





§J a S (gS%) 


C 


SI 




P 


S 




NJ 


Cr 


N 




Tl 


Nb 


V 


8 


Fe 


SI 


\ 


0.OS6 


0.40 


0.47 


0.027 


O.OOG 


0.65 


3.05 


16.0 


O.C40 














2 


O.Odl 


0.46 


0.5 J 


0.03 


0.006 


0.77 


7.95 


18.3 


0.04 












Od. 


3 


0.027 


0.47 


0.51 


0.03 


0.009 


0.50 


8.15 


18.2 


0.04 












Bel. 




4 


0.030 


0.46 


1.40 


0.034 


0.003 


0.45 


7.75 


16.2 


0.21 


0.69 










Sol. 


5 


0.052 


0.69 


0.27 


0.Q18 


0.0C3 


0.49 


8.40 


18.6 


0.124 




0.020 








Sal. 


6 


0.029 


0.38 


0.43 


0.027 


0.002 


0.50 


8.04 


163 


0.237 






0.23S 






BftI, 


7 


0.027 


0.45 


0.46 


0,035 


0.002 


0.42 


9.39 


17.0 


0.174 








0.42 




821. 


8 


0,042 


0.58 


0.60 


0.022 


0.002 


0.39 


8.81 


18.3 


0.124 










23ixin 


8al. 


9 


0.063 


0.70 


0.70 


0.019 


0.003 


0.50 


8.61 


18.4 


0.'.24 


0.42 


0.015 








Sal. 


\0 


0.023 


0,21 


0.89 


0.024 


0.002 


O.SO 


8.04 


ta.o 


0.174 






0.344 


0.31 




esi.. 


11 


0.021 


0.40 


0.29 


0.021 


0.003 


0.45 


6.42 


10.6 


0.174 






0.330 




30p(xn 


8a(. 


12 


D.C29 


0.38 


0,43 


0.027 


0.003 


0.46 


6.05 


18.4 


0.174 




0.025 




0.50 




B«l. 


13 


0.027 


0.45 


0.48 


0.035 


0.002 


0.49 


9.05 


18.9 


0.124 




0.013 


0,023 


0.21 




Bal. 


14 


0.056 


0.72 


0.72 


0.0 !S 


0.003 


0.50 


3.02 


19.1 


0.124 


0.5 


0.015 


O.OH 


0.00 




Qal. 


15 


0.023 


0.21 


0.69 


0.024 


0.002 


0.50 


7.94 


18.0 


0.110 




0.034 


0.044 


0.31 




Dal 


16 


0.021 


0.40 


0.39 


0.021 


0.002 


0.33 


8.32 


17.6 


o.r.o 


0.43 


0.025 


0.E51 




40(pcm 


Ba!- 


17 


0.021 


0.40 


0.39 


0.021 


0.003 


0.43 


8.02 


16.6 


0.124 

I 


0.30 


0.020 


0.311 


O.Ofl 


}2sxxn 





- 5 - 



iceived at the EPO on Apr 1 8, 2008 1 4:1 4:21 . Page 9 of 35 



8/04/2008 13:43 



02-20404838 



Maccalli e Pezzofi 



PAGE 10/35 



10- 0358938 















1 


¥ ^ ^ 


^ s HI 








(r) 


All* 
<sec) 


1 

(r/sec) 


{»> 


O X* tl Hi 

(«w) 


i%) 




I 




650 


30 


12 


36.7 


IS 


24 




2 




850 


35 


8 


40.2 


18 


22 


3 




650 


40 


6 


38,2 


20 


31 




4-5 




950 


20 


20 


13.0 


0 


0 




4-5 


Sfi! 


1000 


15 


20 


10.5 


0 


0 




6-8 




1000 


10 


30 


7.9 


0 


0 




6-6 




1050 


10 


30 


8.5 


C 


0 




6-8 




1050 


7 


30 


10.2 


0 


0 




9-\0 




1100 


4 


.40 


12.5 


0 


0 


son 
a© 


9-)0 




1)60 


2 


40 


12.4 


0 


0 


11-13 




950 


20 


20 


12.8 


0 


0 




U-13 




1000 


15 


20 


13.6 


c 


0 




14-'. 5 




1050 


'0 


30 


9.4. 


0 


0 




14-15 




1050 


10 


30 


8.6 


0 


0 




16-17 




1050 


7 


20 


8.0 


0 


0 




15-16 




1050 


4 


30 


10.4 


0 


0 




18-17 




1100 


2 


40 


12.2 


0 


0 




16-17 




1100 


1 


40 


14.4 


0 


0 



¥-yA|SS ««HAHfe *e yia ^m2}S\^^&S GTA(Gas Tungsten Arc) A|oflfe ^zH|7^ LOmm^l ^& 
<M| cHSfO^ g^^ofl GTA SQS SOlaf^Sl SlZf^^trsS. Sa5J# 55A ^^S. «^o^ 0|E. & #a|0|S(Bead On R 
ate) §aS S^CH 7|-S2f Ai|S.7h zt^t 100, 30mm AlSijos. xl|5fSfO< L4|^« ^SAISS S^?2C^. 



lH*^ ^SAiaosfe a^g^A|Q(Salt Spray Test)4 y^¥^A|B( Cyclic Corrosion Test) S tJSsJSJCK ?3 
4=S¥Aras JIS Z2371(H| SlSflXi GTA gSeg 60£ ZfHS ^AfxM| S^0^ 720A|L» ^. S^oilAH 

SeHLHel^olS ^SsJo^ gg^fi^ Ul^^ S£2^ 7|Sos ^2tcK e.t-^¥'NA|^e GTA QOS. ^^Sc.S 

gA^x|7^1 5^04 ass ^^tltoi 24MVm 1 Afo|a(Cycle)S sfoi 711^510^ 60SJL> y^¥^A|S 

s s& ^ofl GTA sa¥ofl a^^bis ^ss^o=^ sa^si ui4^^ ssesi ^ata. 
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a^tr 1. 

m^VoS. C 0.01- 0.07%. SI 1.0%0|«K Mn 1.5%0|5f, P. 0.04%0|gf. S 0.005%0|5F. Qj 0.5%0|Sf. Ni 7- 10%. 
Cr 16- 20%. N 0.10- 0.25%. UcHX|7^ FeS 0|^O^^te 'jXim 7|e^^S£S O|0fl Mo 0.1- 1.0%. Ti 

0.01- 0.1%. Nb 0.01- 0.40%. V 0.01- 0.50%. B 0.0010- 0.0050%§ IS 0\i} ^el|ej£|>s2f# ^3£«fO^ 

^^7| <aZ^S^*aS 900- 1200°C ^E&£^4HoflAH 4:SA|L^§ 20S. OlsfS §foi <a*HBI?^ CJS, 15- 40°ase 

cS) "^^^SL^ 'cSZfSfo^ S5aS"yJE& 15nmO|§^S SStJfe QHS. 7^£|fe ^SSS ©ffe gS^Sl U|Jft« 
0| ^4't^ iiiEfloiB|>ii ^BSi ms.^'H. 

#!!■%£ C 0.01- 0.07%. Si 1.0%0|at, Mn 1.5%0|3f. P. 0.04%0|S|^, S 0.005%0|e|-. Qj 0.5%0|S^. Ni 7- 10%. 
Cr 16- 20%. N0.10- 0.25%. l4cHx|7h FeS. O|^0^x|fe 2,^7fl# 7|S^SoS tf-ftSfi, ON Mo 0.1- 1.0%. Ti 0. 
01- 0.1%. Nb 0.01- 0;40%, V 0.01- 0.50%. B 0.0010- 0.0060%S 1S Ol^"- ^^t^ AEj|£ie|ii:?^S ^S5f0=j 

&7<is*; 

^z^s^^s ^Ti^m 900- i2oo°csi gfE^^ioflAi 4:gil*^^le^c:^s, y!L^s^^s^c &7i\sk\ 

y!L^S}•?^S yj^m 900- 1200°C it&SS^^OflAH >i:€A|2.^# 20^ 0|§JS SjO^ <23*^E|E^ ^, 15- 40"C/secal 



- 7 - 



ceived at the EPOon Apr 18. 2008 14:14:21 . Page 11 of 35 



